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$(\Omega, (Ft)t\geq \mathrm{c}$ , P) $(S_{t})_{t\geq}0$




$c(t, S_{t}, I_{t})$ $t\in[0, T]$ .
$K_{\text{ }}$ $T$
$( \frac{I_{T}}{T}-K)^{+}$ (2.2)
$I_{t}=f_{0}^{t}S_{u}du,$ $(x)^{+}= \max\{0, x\}$
$t$
$c(t, S_{t}, I_{t})=e^{-r(T-t)} \mathrm{E}[(\frac{I_{T}}{T}-K)^{+}|\mathcal{F}_{t}]$ (2.3)
( Kijima $\mathrm{L}\mathrm{t}\mathrm{r}5]$ ) $c(t, St, I4)\iota$ .
$\frac{1}{2}\sigma^{2}S^{2}c_{SS}+rScs+Sc_{I}-rc+c_{t}=0$ (2.4)
$c(T, S, I)=( \frac{I}{T}-K)^{+}$ (2.5)
(2.4) $I$
1
Rogers and Shi [ $8\overline{\rfloor}$ (2.4)
$\mathrm{a}\epsilon$
2 $c(t, S_{t}, I_{l})$






$\tau=T-t$ $\hat{c}$ $(\tau,\hat{S}_{\tau} ,\hat{I}_{\tau})\equiv$
$c(T-\tau, S_{T-\tau}, I_{T-\tau}).=c(t, S_{t}, I_{t})$ (2.6)
$\hat{c}(\hat{S}_{\mathcal{T}7}\hat{I}_{\tau})=\hat{S}_{\tau}\hat{\phi}(\tau,\hat{X}_{\tau})$ (2.7)
3 $c$ ( $t,$ $St,$ It) $\hat{\phi}(\tau,\hat{X}_{\tau})$
$\acute{\dot{\phi}}$
$\frac{\sigma^{2}}{2}X^{2}.xx-[rX-\frac{1}{T}]\hat{\phi}_{X}-\hat{\phi}_{\tau}=0$ , $X\in \mathbb{R}$ , (2.8)






2.1 (2.8) Carr [2]
Kimura [6]
$\lambda>0_{\text{ }}S_{t}=S$ $I_{t}=I$ $\mathrm{c}^{*}(\lambda, S, I)$ $t\in[0,\tilde{T}]$
. (2.3)
$c^{*}(\lambda, S, I)$ $=$ $\mathrm{E}[e^{-\tau(\overline{T}-L)}(\frac{I_{\overline{T}}}{\tilde{T}}-K)^{+}|S_{t}=S]$
$=$ $\mathrm{E}\ovalbox{\tt\small REJECT}_{\mathrm{E}}[e^{-r\tilde{\tau}}(\frac{\hat{I}_{0}}{T}-K)^{+}|\hat{S}_{\overline{\tau}}=S,\overline{\tau}=\tau\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$
$=$ $\mathrm{E}[\hat{c}(^{=},,S, I)_{\rfloor}^{]}$
— $\oint_{0}^{\infty}\lambda e^{-\lambda\tau}\hat{c}(\tau_{\backslash }S, I)d\tau$ (2.12)
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$c^{*}(\lambda, S, I)$ $\hat{c}(\tau, S, I)$
$\hat{\Phi}(\lambda, X)\equiv\int_{0}^{\infty}\lambda e^{-\lambda\tau}\hat{\phi}(\tau, X)d\tau$ (2.13)





$\frac{\sigma^{2}}{2}X^{2}$ $-,xx-[rX- \frac{1}{T}]\hat{\Phi}_{-,X}-\lambda\hat{\Phi}_{-}=0$ , $-\infty<X<0$ (2.16)
$\lim$ $\hat{\Phi}_{-}(\tau, X)$ $=$ 0 (2.17)
$Xarrow-\infty$
$\hat{\Phi}_{-}(\tau, 0)$ $=$ $\frac{1}{(\lambda+r)T}$ (2.18)
$X=0,$ $X=-\infty$
$\hat{\Phi}_{-}(\lambda, X)=\frac{\Gamma(\beta-\alpha_{J}^{\backslash }}{(\lambda+\tau)T\Gamma(\beta)}$ $( \frac{-2}{\sigma^{2}TX})$ $\alpha_{M}(\alpha,$ $\beta,$ $\frac{2}{\sigma^{2}TX})$ (2.19)








$S \{\frac{\lambda}{\lambda+r}X+\frac{1}{(\lambda+r)T}\}$ , $X\geq 0$
(2.20)




$S \{e^{-r\tau}X+\frac{1-e^{-r\tau}}{rT}\}$ , $X\geq 0$
$S \mathcal{L}^{-1}[\frac{\hat{\Phi}_{-}}{\lambda}]$ , $X\leq 0$ ,
(2.21)
$\mathcal{L}^{-1}$
Lipton [7] (2.21) $S \mathcal{L}^{-1}[\frac{\hat{\Phi}_{-}}{\lambda}]$ Gem an and Yor [3]
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Mathematica (Version 41) Pentium III $(650 \mathrm{M}\mathrm{H}\mathrm{z})$ $\mathrm{P}\mathrm{C}$
1 4 $\mathrm{L}\mathrm{B}$ Rogers and Shi [8] $\mathrm{G}\mathrm{Y}$ Gem an and
Yor [3] $\mathrm{O}\mathrm{S}$ Kim ura [6]





1 $N=13,$ $S=1\mathrm{O}\mathrm{O},$ $I=0,$ $t=0,$ $T=1,$ $r=0.04$
$\mathrm{O}\mathrm{S}$ $\mathrm{G}\mathrm{Y}$
$\mathrm{G}\mathrm{Y}$ $\mathrm{G}\mathrm{Y}$
OS 2 $N=13$ ,




3 $N=14,$ $S=1\mathrm{O}\mathrm{O},$ $I=0,$ $t=0,$ $T=1$ ,
$r=0.04$ 1 $\mathrm{O}\mathrm{S}$ $\mathrm{G}\mathrm{Y}$
}$\backslash \cdot$ .
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